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Supplementary Figure S1. Characterization of residual cement materials on beads after various 27 

solvent rinses, demonstrating effectiveness of HFIP. Barnacles were settled on beads for 3 days 28 

to produce a coated morphology observed in bead set A. Rinses were carried out by exposing 29 

beads to various solvents for 10 minutes under ambient temperatures and pressures. A) Beads 30 

attached to barnacle underside rinsed in artificial seawater, B) Beads rinsed in HFIP, magnified 31 

images of C) Sodium dodecyl sulfate (SDS), D) Formic Acid and E) HFIP. Scale bars represent 32 

images in each column. 33 
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Supplementary Table S1. Unique peptide count determined by Scaffold software for whole 43 

cement samples prepared from various cement collection methods. Table shows a shared protein 44 

composition among all collection methods, where roughly half of the protein IDs share more 45 

than 4 peptides. 46 

 47 

 48 

Supplementary Table S2. Number of unique peptides detected from band analysis of 63 kDa 49 

showing GSrCP-AA43-1 (protein ID comp41238_c0_seq1_4) to be the dominant protein across 50 

bands collected from various samples and digest conditions. 51 
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Supplementary Figure S2. Characterization of recombinant AaCP43 (17-448aa) protein. a) SDS-53 

PAGE of purified His-AaCP43 protein running at 60 kDa, b) Western Blot of His-AaCP43 with 54 

anti-His antibody, and c) Full amino acid sequence of expressed product His-AaCP43. 55 

 56 
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6 

 
 

Recombinant Protein Expression. Synthetic gene construct of the AaCP43 (17‐448aa) coding 58 

region (Supplementary Figure S2) was designed and synthesized by Genscript (Piscataway, NJ) 59 

with a 6xHis tag as well as the removal of a 16 residue N-terminal transport sequence. The 60 

AaCP43 construct was subcloned into pET30a for expression in E. coli at Genscript facilities. E. 61 

coli strain BL21 (DE3) was transformed with the recombinant plasmid product. A single colony 62 

was then inoculated into LB medium containing antibiotics and cultures were incubated at 37 °C 63 

while shaking at 200 rpm overnight.  IPTG was introduced into 1 L of TB culture when OD600 64 

was between 0.5 and 1.0 to induce overexpression. Cells were harvested and pelleted by 65 

centrifugation. Cell pellets were lysed by sonication and inclusion bodies of insoluble AaCP43 66 

were dissolved in 6M urea before purification. Pure AaCP43 was obtained using a two‐step 67 

method; an affinity purification step on Ni resin was followed by gel filtration step on a 68 

Superdex 200 column. Fractions were pooled, refolded in PBS, and sterilized using a 0.22 μm 69 

filter. Proteins were analyzed by SDS‐PAGE and Western blot using a mouse anti-His mAb 70 

(Genscript, A00186). 71 

 72 

 73 
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 75 

Supplementary Figure S3. Amino acid analysis of 63 kDa PAGE band, showing high similarity 76 

with the theoretical composition of GSrCP-AA43-1 based on translated mRNA sequence. 77 

Experimental: Blank strip contained 13.7 ugs while 62kD protein strip contained 26.7 ugs as 78 

determined by hydrolysis and absorbance intensity of derivitized amino acids upon separation by 79 

HPLC.  80 

 81 
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 85 

Supplementary Figure S4. GSrCP-AA43-1 RNA and translated amino acid sequences as verified 86 

by PCR.Three nucleotide mismatches between theoretical and mRNA are outlined in red. 87 

 88 
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Supplementary Table S3. Band-based sequencing analysis of cement proteins from glass 98 

microspheres.  99 

  100 

 101 
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250
150

100

75

50

62.5
68

Microsphere
PAGE 
MW

Facility Enzyme Transcript Entry # Score
Transcript 

MW
pI GRAVY Aliphatic

CP 
Name

Sequence 
Homology

NCBI 
Annotation

100 BioP mix 1::comp27593_c0_seq1_5 128 21877 43-like 43

1::comp56597_c0_seq1_4 103 31196

2::CL6240.Contig1_Ba_mix 102 60346

1::comp44772_c0_seq1_4 92 76364 Lysyl Oxidase

1::comp33562_c0_seq1_3 88 16370 52-like 52

2::CL3592.Contig1_Ba_mix 82 41791

1::comp45928_c1_seq1_6 73 134253 -0.702 56.12 AACP48 19

1::comp27343_c0_seq1_4 69 28183 43-like 43

cross-beta 
structure silk 

protein 1

100 NRL Tryp 1::comp41238_c0_seq1_4 642 62160 -0.423 56.14 AACP43 43

1::comp47308_c0_seq1_4 143 76040 -0.519 71.46 AACP57 57

AACP100k-1 57 114124 AACP100 100

62.5 NRL Tryp 1::comp41238_c0_seq1_4 1689 62160 -0.423 56.14 AACP43 43

1::comp47308_c0_seq1_4 384 76040 -0.519 71.46 AACP57 57

1::comp45928_c1_seq1_6 223 134253 -0.702 56.12 AACP48 19

1::comp40515_c0_seq1_5 220 70957 -0.387 67.65 AACP45 19

AACP100k-1 104 114124 0.178 117.08 AACP100 100

1::comp46330_c0_seq1_6 78 56017 -0.515 62.34 AACP38 19

62.5 BioP mix 1::comp41238_c0_seq1_4 1360 62160 -0.423 56.14 AACP43 43

1::comp47087_c0_seq1_6 841 9117

1::comp46330_c0_seq1_6 211 56017 -0.515 62.34 AACP38 19

2::Aacp19k 208 20154 0.013 92.17 AACP19 19

1::comp47308_c0_seq1_4 196 76040 -0.519 71.46 AACP57 57

1::comp45928_c1_seq1_6 153 134253 -0.702 56.12 AACP48 19

1::comp40515_c0_seq1_5 140 70957 -0.387 67.65 AACP45 19

1::comp44772_c0_seq1_4 130 76364 Lysyl Oxidase

1::comp97185_c0_seq1_2 107 37285
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Supplementary Table S4. Band-based sequencing analysis of cement proteins from ‘opaque’ 104 

glue.  105 

 106 

 107 

 108 

 109 

 110 

 111 

Gummy

PAGE 
MW

Facility Enzyme Transcript Entry # Score
Transcript 

MW
pI GRAVY Aliphatic CP Name

Sequence 
Homology

NCBI 
Annotation

250 NRL Tryp 1::comp48163_c0_seq1_4 534 182231 SIPC

1::comp101217_c0_seq1_1 139 19431 SIPC

1::comp41238_c0_seq1_4 92 62160 -0.423 56.14 AACP43 43

250 NRL Tryp 1::comp48163_c0_seq1_4 518 182231 SIPC

62.5 NRL Tryp 1::comp41238_c0_seq1_4 3109 62160 -0.423 56.14 AACP43 43

1::comp40515_c0_seq1_5 171 70957 -0.387 67.65 AACP45 19

1::comp46330_c0_seq1_6 69 56017 -0.515 62.34 AACP38 19

1::comp35623_c0_seq1_3 62 35040

1::comp47087_c0_seq1_6 60 9117

62.5 NRL Tryp 1::comp41238_c0_seq1_4 1575 62160 -0.423 56.14 AACP43 43

1::comp40515_c0_seq1_5 177 70957 -0.387 67.65 AACP45 19

1::comp44772_c1_seq1_2 89 16625

Neurotrypsin/
Serine 
Protease

62.5 BioP mix 1::comp41238_c0_seq1_4 2884 62160 -0.423 56.14 AACP43 43

1::comp49909_c1_seq1_6 217 34116 43-like 43

1::comp39288_c0_seq1_5 158 114121

1::comp45426_c4_seq1_5 132 10903 Perlwapin

1::comp27593_c0_seq1_5 128 21877 43-like 43

1::comp47308_c0_seq1_4 122 76040 -0.519 71.46 AACP57 57

1::comp45928_c1_seq1_6 86 134253 -0.702 56.12 AACP48 19

1::comp46137_c1_seq5_5 85 49470

1::comp45999_c0_seq1_4 81 62231
Chorion 
Peroxidase

1::comp40515_c0_seq1_5 76 70957 -0.387 67.65 AACP45 19

62.5 NRL Tryp/Chym 1::comp41238_c0_seq1_4 496 62160 -0.423 56.14 AACP43 43

1::comp65098_c0_seq1_5 67 38746

62.5 NRL Tryp/Chym 1::comp41238_c0_seq1_4 564 62160 -0.423 56.14 AACP43 43

20 NRL Tryp 2::Aacp19k 572 20154 0.013 92.17 AACP19 19

20 NRL Tryp 2::Aacp19k 1443 20154 0.013 92.17 AACP19 19

1::comp148424_c0_seq1_1 65 9471

20 NRL Tryp 2::Aacp19k 227 20154 0.013 92.17 AACP19 19

20 NRL Tryp 2::Aacp19k 750 20154 0.013 92.17 AACP19 19

14 NRL Tryp 1::comp47369_c0_seq1_5 174 25169
Whey Acidic

Protein

14 NRL Tryp 1::comp65098_c0_seq1_5 55 38746

14 NRL Tryp/Chym 1::comp58019_c0_seq1_1 55 97596

1::comp129458_c0_seq1_5 53 8915

14 NRL Tryp/Chym 1::comp65098_c0_seq1_5 55 38746

20

15



11 

 
 

 112 

Figure for Supplementary Table S5. Bands excised for proteomic analysis. 113 
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Supplementary Table S5. Band-based sequencing analysis of cement proteins from 3-day cover 115 

slip transfer.  116 

 117 

Plaque 

 

 
PAGE MW 

 

 
Facility 

 

 
Enzyme 

 

 
Transcript Entry # 

 

 
Database 

 

 
Score 

 

Transcript 

MW 

 
CP 

Name 

 

Sequence 

Homology 

250 NRL Tryp 1::comp48163_c0_seq1_4 barnacleRNAseqall 2381 182231   
   1::comp39924_c0_seq1_5 barnacleRNAseqall 348 227597   
   2::Aacp100k-1 barnNRLandDuke 231 114124 AACP100 100 

   1::comp122409_c0_seq1_6 barnacleRNAseqall 65 9583   
   1::comp40644_c0_seq1_4 barnacleRNAseqall 65 174829 AACP105 105 

   1::comp46070_c0_seq2_1 barnacleRNAseqall 64 86334   
   1::comp45011_c0_seq2_6 barnacleRNAseqall 60 63948   

250 NRL Tryp 1::comp48163_c0_seq1_4 barnacleRNAseqall 1869 182231   
   1::comp39924_c0_seq1_5 barnacleRNAseqall 188 227597   
   2::Aacp100k-1 barnNRLandDuke 128 114124 AACP100 100 

   1::comp30989_c1_seq1_3 barnacleRNAseqall 62 41834   
100 NRL Tryp 1::comp25045_c1_seq1_2 barnacleRNAseqall 48 534529   
100 NRL Tryp 1::comp40644_c0_seq1_4 barnacleRNAseqall 456 174829 AACP105 105 

   1::comp45999_c0_seq1_4 barnacleRNAseqall 127 62231   
   2::Aacp100k-1 barnNRLandDuke 123 114124 AACP100 100 

   1::comp84481_c0_seq1_4 barnacleRNAseqall 67 40630   
66.6 NRL Tryp 1::comp45928_c1_seq1_6 barnacleRNAseqall 1035 134253 AACP48 19 

   1::comp41238_c0_seq1_4 barnacleRNAseqall 588 62160 AACP43 43 

   1::comp40644_c0_seq1_4 barnacleRNAseqall 230 174829 AACP105 105 

   1::comp40515_c0_seq1_5 barnacleRNAseqall 140 70957 AACP45 19 

   1::comp45011_c0_seq2_6 barnacleRNAseqall 92 63948   
   1::comp48163_c0_seq1_4 barnacleRNAseqall 91 182231   
   1::comp39288_c0_seq1_5 barnacleRNAseqall 91 114121   
   1::comp48863_c0_seq1_5 barnacleRNAseqall 90 17634   
   1::comp43534_c0_seq2_4 barnacleRNAseqall 88 54116   
   1::comp47983_c0_seq1_6 barnacleRNAseqall 88 52983   
   1::comp56597_c0_seq1_4 barnacleRNAseqall 75 31196   
   1::comp87868_c0_seq1_2 barnacleRNAseqall 71 9478   
   1::comp27343_c0_seq1_4 barnacleRNAseqall 65 28183 43-like 43 

   1::comp44772_c0_seq1_4 barnacleRNAseqall 62 76364   
58.3 NRL Tryp 1::comp41238_c0_seq1_4 barnacleRNAseqall 2742 62160 AACP43 43 

   1::comp45928_c1_seq1_6 barnacleRNAseqall 221 134253 AACP48 19 

   1::comp45011_c0_seq2_6 barnacleRNAseqall 174 63948   
   1::comp48220_c0_seq1_6 barnacleRNAseqall 147 54867 52-like 52 

   1::comp40644_c0_seq1_4 barnacleRNAseqall 133 174829 AACP105 105 

   1::comp44772_c0_seq1_4 barnacleRNAseqall 116 76364   
   1::comp27593_c0_seq1_5 barnacleRNAseqall 112 21877 43-like 43 

   1::comp39288_c0_seq1_5 barnacleRNAseqall 103 114121   
   1::comp27704_c0_seq1_6 barnacleRNAseqall 89 53067   
   1::comp43534_c0_seq2_4 barnacleRNAseqall 77 54116   
   1::comp45999_c0_seq1_4 barnacleRNAseqall 67 62231   
   1::comp27343_c0_seq1_4 barnacleRNAseqall 65 28183 43-like 43 

   1::comp49909_c1_seq1_6 barnacleRNAseqall 59 34116 43-like 43 

43.5 NRL Tryp 1::comp48163_c0_seq1_4 barnacleRNAseqall 1869 182231   
   1::comp39924_c0_seq1_5 barnacleRNAseqall 188 227597   
   2::Aacp100k-1 barnNRLandDuke 128 114124 AACP100 100 

   1::comp30989_c1_seq1_3 barnacleRNAseqall 62 41834   
   1::comp84481_c0_seq1_4 barnacleRNAseqall 59 40630   

30 NRL Tryp 1::comp40644_c0_seq1_4 barnacleRNAseqall 456 174829 AACP105 105 

   1::comp45999_c0_seq1_4 barnacleRNAseqall 127 62231   
   2::Aacp100k-1 barnNRLandDuke 123 114124 AACP100 100 

   1::comp84481_c0_seq1_4 barnacleRNAseqall 67 40630   
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Supplementary Figure S5. Sequence alignment of A. amphitrite lysyl oxidase showing conserved 119 

substrate binding sites as DmLOXL-2 from D. melanogaster . 120 

 121 
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Supplementary Figure S6. Sequence alignment of two peroxinectin proteins from A. amphitrite 123 

showing conserved heme binding sites as H. occidentalis. 124 

 125 

 126 

 127 

A. amphitrite Pxt vs. H. occidentalis Pxt

Proximal	heme cavity

Proximal	heme cavity

comp45999_c0_seq1_4 peroxinectin N-term, Sbjct is KM384736 H. occidentalis 

 

Query  183  RVQARAASAAPRTTRPPRVTRPPPLLTSSLRRIGIPTL ------PSFSPTNFRNVRAPRA  236 

            ++++ AA     TT+ P  T+ P     S     +PT         + P   + +   +  

Sbjct  25   KLKSTAAPVQKLTTKRPVTTKAPATTIKSPTVKSVPTTFVDTNSDEYDPIEAKKIYPFKT  84  

 

Query  237  GLSIQGPVGVCVPEKPLNCNSGTPHRTYDGSCNNLYQTHWGRRLRGLRRLFDSTYWDSVY  296  

               ++ P   C       C     +R++DGSCNNL  + WG       RL    Y D V  

Sbjct  85   NEMLKPP---CCGRVIAACKKDDKYRSFDGSCNNLAHSDWGVPNATYSRLLPPVYSDGVR  141  

 

Query  297  SPRIHSVAGGLLPSARLVSAQVMSSSSVQHQLFTTAV TVFGQFADHDLSISPIFHRSGGY  356 

             PR  S     LP AR V   +  +  V++  +   +  +GQF  HD+S+   F       

Sbjct  142  LPR-RSTDKSPLPCARKVRTDLFPTGQVENGKWPLNIMYWGQFLAHDMSLLKDFD -----  195 

 

Query  357  GSTSPIECCEPNHQFPAQPLHPQCFPIPVAANDPFYKTWNVRCHNFVRSIPAPDPQCL --  414 

                 + CC  + Q+  +     C+PI + A+DP      +RC NF R++   D  C    

Sbjct  196  ---GLVSCCTADGQY-QKGNGRFCYPIKIPASDPTIGKAGIRCMNFTRTLTDKDMGCSVG  251  

 

Query  415  PRPATQLNDITTWLDLSQVYGSERQQARGLRTSTGGRLKTST-GNLL--PRQPPPSGEC-  470 

              PA QLN +T ++DLS VYG   + AR LRT T G +KT   GN +  P +P  +  C  

Sbjct  252  NAPAKQLNTVTAYIDLSNVYGITDEIARSLRTLTNGEMKTEKRGNKVFPPSEPNKAANCP  311  

 

Query  471  ----VSGICFLAGDTRANENTLLTLLHTVLVREHNRVADRL  507 

                   +C+  GD+R+N+N  L +   + +REHNR+A  L 

Sbjct  312  CSTTSENVCYKTGDSRSNQNPQLAIQQIMFLREHNRLAKGL  352  
 

comp27704_c0_seq1_6 peroxinectin C-term, Sbjct is KM384736 H. occidentalis 

Query  3    VWLREHNRVAAALAARHTSWSDERLYQQARRINIAQWQHIVYREWLPTIVG -FQYANS--  59 

            ++LREHNR+A  L + +  W+DERLYQ+ARRINIA +Q+I Y EWLP ++G    AN+   

Sbjct  340  MFLREHNRLAKGLKSINPHWNDERLYQEARRINIAVFQYITYYEWLPILLGDSNLANNKI  399  

 

Query  60   --VGLRGFGRYTYTPALRPDISTEFSTAAFR-LHSLVQGVISLVTQHGTLQRQLKLTENY  116 

                + GF    Y     PDI+ E + AA+R  H+ + G++ L+      Q  + ++  +  

Sbjct  400  IFPDIEGFVN-DYDSTKVPDITNEHAHAAYRQFHTQIAGMLQLMNSERQRQSTVPISNWF  458  

 

Query  117  FRPDSLVITSLFTNMARGMTQQRPQSFDRRFVQAVRGDLFKFG --AFGLDLVAANIQRGR  174 

             RP  L   +    +  GM  QR +  D  FV+ +   LF      FG+DL A +IQR R  

Sbjct  459  NRPQILESGTNIEQLTVGMVTQRVEESDNIFVEQITDKLFACQGIGFGVDLKATDIQRDR  518  

 

Query  175  DHALPTYATVAAACGSRSITGWFSFLSFMNWADVLRLKKVYAHWRDVDLFAGINLEKRAP  234  

            DHAL  Y      CG +    W  +  F+  AD+ +LK +Y  ++DVD+  G  LE     

Sbjct  519  DHALGYYNDYRKFCGLKVAQSWEDYGDFITPADIAKLKTLYKSYKDVDVSVGGGLEAIGE  578  

 

Query  235  GAMVGPTARCVIADQFLRLRYGDRFFYDQAGQAGSFSWQQLQQLRRSSMA RLLCDNVGAG  294 

             A VGPT  C++ +QF R R  DRF+++       F+  QL+++R+ S +RL CDN G G  

Sbjct  579  -AQVGPTFLCILNEQFRRTRQADRFWFENP--TSGFTLDQLREIRKGSSSRLFCDN-GDG  634 

 

Query  295  FDSVQPLAFIRPIPLLNPVVGCQSYRIPKVDLS  327  

               +QPL+F+   P  N  V C    I  +DL+ 

Sbjct  635  ITKIQPLSFVLIFPGFNQPVPCS--EITAMDLT  665 

	

Distal	heme cavity

Distal	heme cavity

Distal	heme cavity
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Supplementary Table S6. Top 12 unfiltered nrNCBI search results for GSrCP and LrCP proteins. 130 
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 135 

Supplementary Tables S7 and S8. Corresponding protein IDs for 2D heat map in Figure 2 and 136 

discrete pairs. 137 

 138 

 139 

 140 

 141 

 142 

 143 
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 148 
Supplementary Figure S7. Uncropped whole gel images from Figure 1: top- solubility of cement 149 

as shown in Fig. 1b from the main text, middle- cement from microsphere as shown in Fig. 1c, 150 

and bottom, cement from opaque glue as shown in Fig. 1c. 151 

 152 


